

























WXUJHZLFKW EHHLQIOXVVHQ =X GHQ ]XXQWHUVXFKHQGHQ /DV
WHQJHK|UHQ0DQ|YHU%|HQ%RGHQXQG6RQGHUODVWHQ
%HL GHU YRUOLHJHQGHQ 8QWHUVXFKXQJ OLHJW GHU )RNXV DXI
GHQ%|HQODVWHQ
%|HQODVWHQZHUGHQEHUHLWVVHLWGHQ$QIlQJHQGHU/XIWIDKUW
XQWHUVXFKW VR ZXUGH GLH 7KHRULH GHV )OXJV GXUFK HLQH
%|HLPHUVWHQ1$&$%HULFKWYRQGDUJHOHJW>@hEHU
GLH -DKUH ZXUGHQ YHUVFKLHGHQH 0HWKRGHQ GHU %|





VFKDUINDQWLJHQ %|H JHWURIIHQZLUG XQG GLH0HWKRGH YRQ
3UDWW >@EHLGHUDQJHQRPPHQZLUGGDVVGLH%|HGLH
FRV)RUPKDW ,P+LQEOLFNDXIGLHTXDVLVWDWLVFKHQ9HUIDK




-$56WDQG  >@ ZDU HEHQIDOOV GLH 3UDWW0HWKRGH
YRUJHJHEHQMHGRFKJLOWDEGDVV%|HQODVWHQPLWWHOV
G\QDPLVFKHU6LPXODWLRQ ]X HUPLWWHOQ VLQG -$56WDQG
>@'LH9RUJDEHHLQHUG\QDPLVFKHQ%|HQVLPXODWLRQ
JLOW HEHQVR LQ GHU DNWXHOOHQ =XODVVXQJVYRUVFKULIW &6
6WDQG>@
=XU 'XUFKIKUXQJ YRQ G\QDPLVFKHQ %|HQVLPXODWLRQHQ
VWHKHQ 9HUIDKUHQZLH XD GLH SRWHQWLDOWKHRUHWLVFKH VXE
VRQLVFKH 'RXEOHW/DWWLFH0HWKRGH '/0 >@ >@ >@
XQG GLH QXPHULVFKH 6WU|PXQJVPHFKDQLN &RPSXWDWLRQDO
)OXLG'\QDPLFV&)'>@>@>@]XU9HUIJXQJ)UGLH
=XODVVXQJ PVVHQ %|HQODVWHQ MHGRFK LQ GHU JHVDPWHQ
)OXJEHUHLFKVJUHQ]H LQ .RPELQDWLRQ PLW YHUVFKLHGHQVWHQ
0DVVHQNRQILJXUDWLRQHQ XQG %|HQSDUDPHWHUQ XQWHUVXFKW
ZHUGHQ6RPLWNRPPWHV]XHLQHUKRKHQ$Q]DKODQGXUFK
]XIKUHQGHQ 6LPXODWLRQHQ )U GLHVHQ =ZHFN ZLUG GLH
'/0DXIJUXQG LKUHU 6FKQHOOLJNHLW DOV HLQH JHHLJQHWH0H
WKRGH EHZHUWHW GDKHU EHVFKUlQNW VLFK GLHVH $UEHLW LP
%HUHLFKGHUG\QDPLVFKHQ6LPXODWLRQDXIGLH'/0
%LVKHUZXUGHHLQ9HUJOHLFKGHU/DVWHQDXVGHUTXDVLVWDWL
VFKHQ XQG GHU G\QDPLVFKHQ 0HWKRGH YRQ 5LFFLDUGL PLW
GHP VRJHQDQQWHQ )O\LQJ:LQJ+$/(0RGHOO XQG GHP
-RLQHG:LQJ0RGHOO GXUFKJHIKUW >@ 'DUEHU KLQDXV
ZXUGHQ%|HQODVWHQEHLHLQHUhEHUVFKDOOIOXJ]HXJNRQILJXUD
WLRQ YRQ <DQJ XQG 2ED\DVKL >@ XQG EHL HLQHP 6HJHO
IOXJ]HXJYRQ&KXGê>@XQWHUVXFKW
,Q GLHVHU $UEHLW ZLUG HLQH %|HQODVWDQDO\VH PLW GHU YRU
ZlUWV JHSIHLOWHQ $//(*5$.RQILJXUDWLRQ PLW GHU 3UDWW
0HWKRGH XQG GHU '/0 GXUFKJHIKUW 'DV =LHO EHVWHKW
GDULQ 7HQGHQ]HQ GHU /DVWHQGLIIHUHQ] ]ZLVFKHQ GHQ EHL
GHQ0HWKRGHQEHLHLQHP)OXJ]HXJPLWYRUZlUWVJHSIHLOWHP
)OJHO ]XXQWHUVXFKHQ'LHVH$UEHLW NRQ]HQWULHUW VLFKDXI





,Q GLHVHU 0HWKRGH ZLUG HLQ lTXLYDOHQWHV /DVWYLHOIDFKHV
GDV HLQ )OXJ]HXJ EHL HLQHP )OXJ GXUFK HLQH FRV%|H
HUUHLFKHQZUGH DEJHVFKlW]W%HLGHU(UVWHOOXQJGHU%H




 'DV )OXJ]HXJ EHILQGHW VLFK LP VWDWLRQlUHQ *HUDGH
DXVIOXJEHYRUHVLQGLH%|HHLQIOLHJW
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 'DV )OXJ]HXJ NDQQ +XEEHZHJXQJHQ MHGRFK NHLQH
1LFNEHZHJXQJHQDXVIKUHQ
 'HU$XIWULHEVDQVWLHJGHV5XPSIHVXQGGHV/HLWZHUNV
LVW YHUQDFKOlVVLJEDU NOHLQ LP 9HUJOHLFK ]X GHP GHV
)OJHOV
 'LH %|HQJHVFKZLQGLJNHLW LVW EHU GLH JHVDPWH
6SDQQZHLWHNRQVWDQWXQGGHUHQ5LFKWXQJLVWVWHWVSD
UDOOHO]XU9HUWLNDODFKVHGHV)OXJ]HXJV
'DUDXV HUJLEW VLFK XQWHU 9HUQDFKOlVVLJXQJ GHU EHZH












=XU %HUFNVLFKWLJXQJ EHZHJXQJVLQGX]LHUWHU /XIWNUlIWH




 ]X JHQHUDOLVLHUHQ ZLUG GDV GLPHQVLRQVORVH 0DVVHQ
YHUKlOWQLVɊJHLQJHIKUW





WLRQVEHVFKOHXQLJXQJ J XQG GHU PLWWOHUHQ )OJHOWLHIH Fത








(LQJHVHW]W LQ GLH JHQHUDOLVLHUWH )RUP GHU *OHLFKXQJ 
XQG XPJHIRUPW QDFK GHP /DVWYLHOIDFKHQ HUJLEW VLFK IRO
JHQGH 3UDWW)RUPHO GLH DNWXHOO HEHQIDOOV LQ GHU =XODV
VXQJVYRUVFKULIW&6YHUZHQGHWZLUG>@















'LH DXI GHU 3RWHQWLDOWKHRULH EDVLHUHQGH 'RXEOHW/DWWLFH
0HWKRGH '/0 JHK|UW ]X GHQ VFKQHOOHQ 9HUIDKUHQ ]XU
(UPLWWOXQJ EHZHJXQJVLQGX]LHUWHU /XIWNUlIWH IU VXEVRQL
VFKH 6WU|PXQJ 'DEHL ZHUGHQ GLH $XIWULHEVIOlFKHQ GHV
)OXJ]HXJVDOVHEHQH3ODWWHQDQJHQRPPHQXQG LQNOHLQH
WUDSH]I|UPLJH $XIWULHEVHOHPHQWH XQWHUWHLOW GHUHQ 6HLWHQ
NDQWHQSDUDOOHO]XUIUHLHQ$QVWU|PXQJYHUODXIHQ>@
8PGLH'UXFNGLIIHUHQ]ǻFS]ZLVFKHQGHU)OJHOREHUXQG
XQWHUVHLWH ]X PRGHOOLHUHQ ZLUG DQ MHGHP $XIWULHEVHOH
PHQW HLQ 3RWHQWLDOZLUEHO NRQVWDQWHU 9HUWHLOXQJ DQ GHU
/LQLH DQJHQRPPHQ ,P VWDWLRQlUHQ )OXJ]XVWDQG
HQWVSULFKWGLHVHLQHP+XIHLVHQZLUEHOGHVVHQJHEXQGHQHU
7HLO GXUFK GLH /LQLH GHV $XIWULHEVHOHPHQWV YHUOlXIW
'LH$XVZHUWXQJGHV$EZLQGVZGHUGXUFKGLH:LUEHOYRQ
DXIWULHEVHU]HXJHQGHQ (OHPHQWHQ HQWVWHKW HUIROJW DP
MHZHLOLJHQ .ROORNDWLRQVSXQNW GHU EHL ô GHU (OHPHQWWLHIH
DXIGHU+DOEVSDQQZHLWHSODW]LHUWLVW>@

%,/' 'LVNUHWLVLHUXQJ HLQHU $XIWULHEVIOlFKH LQ GHU
'RXEOHW/DWWLFH0HWKRGH GDUJHVWHOOW DP +|
KHQOHLWZHUNGHU$//(*5$.RQILJXUDWLRQ
'D GHU $EZLQG Z HEHQIDOOV YRQ :LUEHOQ EHQDFKEDUWHU
$XIWULHEVHOHPHQWHEHHLQIOXVVWZLUGHLJQHWVLFKGLH'DUVWHO




  ሼZሽ ሾ$,&0DNሿ൛¨FSൟ





GLHVH QXU LP )UHTXHQ]EHUHLFK EHNDQQW =XU *HQHULHUXQJ
GHU=HLWDQWZRUWHQZHUGHQGLHVHLQGHQ=HLWEHUHLFKPLWWHOV
LQYHUVHU)RXULHUWUDQVIRUPDWLRQXPJHZDQGHOW>@
'D GLH '/0 QXU LP VXEVRQLVFKHQ %HUHLFK JLOW ZXUGHQ





$//(*5$.RQILJXUDWLRQ GLH DXV GHP '/53URMHNW
/DP$L5 /DPLQDU $LUFUDIW 5HVHDUFK VWDPPW LP '/5
3URMHNW L*5((1DHURHODVWLVFKXQWHUVXFKWZXUGH >@ XQG
LP '/53URMHNW $//(*5$ $HURH/DVWLF VWDELOLW\ DQG
/RDGV SUHGLFWLRQ IRU (QKDQFHG *5HHQ $LUFUDIW
ZHLWHUHQWZLFNHOWZLUG
'LH $//(*5$.RQILJXUDWLRQ VWHOOW HLQ 0LWWHOVWUHFNHQIOXJ
]HXJ IU  3DVVDJLHUH PLW HLQHU 5HLVHPDFK]DKO YRQ
LQGHU*U|HQRUGQXQJGHV$GDUPLWHLQHPYRU
ZlUWV JHSIHLOWHQ )OJHO +HFNWULHEZHUNHQ XQG HLQHP 7
/HLWZHUN'LH)OXJ]HXJJHRPHWULHLVWLQ%,/'GDUJHVWHOOW
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%,/' 1DVWUDQ)(0RGHOO GHU $//(*5$6
.RQILJXUDWLRQ
 6WUXNWXUXQG0DVVHQPRGHOO
)U GLH %|HQDQDO\VH ZXUGH GDV $//(*5$6 )(0RGHOO
GHU$//(*5$.RQILJXUDWLRQIUYHUVFKLHGHQH0DVVHQNRQ
ILJXUDWLRQHQ DXIJHEDXW 'LH 6WUXNWXU DP )OJHO XQG DP
/HLWZHUN VHW]W VLFK DXV 6FKDOHQHOHPHQWHQ ]XVDPPHQ
ZlKUHQG GHU 5XPSI DXV %DONHQHOHPHQWHQ EHVWHKW 'L
PHQVLRQLHUW ZXUGH GLH 6WUXNWXU QDFK 0DQ|YHU XQG %|
HQODVWHQ ZREHL GLH %|HQODVWHQ PLWKLOIH GHU TXDVLVWDWL
VFKHQ0HWKRGHQDFK$EVFKQLWWHUPLWWHOWZXUGHQ

%,/' .RQGHQVLHUWHV )(0RGHOO GHU $//(*5$6
.RQILJXUDWLRQ
'D IU GLH YRUJHVHKHQH /DVWDQDO\VH QXU GLH JOREDOHQ
6WHLILJNHLWV XQG 0DVVHQHLJHQVFKDIWHQ ZHVHQWOLFK VLQG
XQG XP P|JOLFKVW UHFKHQHIIL]LHQWH 6LPXODWLRQVPRGHOOH
HLQ]XVHW]HQ ZHUGHQ EHLP NRQGHQVLHUWHQ $//(*5$6




DQ GHQ 9RUGHU XQG +LQWHUNDQWHQ GHV )OJHOV GHV /HLW
ZHUNVXQGDQGHQ7ULHEZHUNHQ'LHVHZHUGHQEHU6WDUU
N|USHUHOHPHQWHPLWGHQ/5$.QRWHQYHUEXQGHQPLW$XV





GLH 7ULPP XQG 3UDWW$QDO\VH 62/ YHUZHQGHW ZLUG
(VZHUGHQQXUGHU)OJHOXQGGDV/HLWZHUNPRGHOOLHUWZLH
LQ%,/'PLW$XIWULHEVHOHPHQWHQGDUJHVWHOOW'DGLH
'/0 HLQ VXEVRQLVFKHV 9HUIDKUHQ ]X (UPLWWOXQJ EHZH
JXQJVLQGX]LHUWHU /XIWNUlIWH LVW ZHUGHQ WUDQVVRQLVFKH
(IIHNWHQLFKWEHUFNVLFKWLJW
,Q GLHVHU $UEHLW ZLUG DXVVFKOLHOLFK GLH ÄFOHDQ³
.RQILJXUDWLRQXQWHUVXFKW GDVKHLW LPDHURG\QDPLVFKHQ
0RGHOO VLQG GLH /DQGHNODSSHQ QLFKW DXVJHVFKODJHQ 'LH
6WHXHUIOlFKHQZHUGHQHEHQIDOOVLQLKUHUQHXWUDOHQ3RVLWLRQ
EHIHVWLJW±DXHUGHP+|KHQOHLWZHUNEHLGHQ7ULPPXQG






%HULFKWHQ YRQ 6FKPLGW XQG .OLPPHN >@ >@ 8P GHQ
)OXJEHUHLFK UHSUlVHQWDWLY DE]XGHFNHQ ZLUG GLH %|
HQODVWDQDO\VH PLW VHFKV 0DVVHQNRQILJXUDWLRQHQ XQG DXI
]Z|OI YHUVFKLHGHQHQ )OXJK|KHQ PLW MHZHLOV GUHL )OXJJH
VFKZLQGLJNHLWHQ Y% Y& Y' GXUFKJHIKUW 'DEHL LVW Y% GLH
+|FKVWJHVFKZLQGLJNHLW EHL VWDUNHQ %|HQ Y& GLH %HPHV
VXQJVUHLVHJHVFKZLQGLJNHLW XQG Y' GLH %DKQQHLJXQJVIOXJ
JHVFKZLQGLJNHLW 'DEHL VLQG QDFK &6 XQG &6 GLH




>@ %HL GHU 3UDWW$QDO\VH QDFK &6 ZLUG KLQJHJHQ
DQJHQRPPHQ GDVV GHU %|HQJUDGLHQW GHU IDFKHQ
PLWWOHUHQ )OJHOWLHIH EHWUlJW >@ ,Q GLHVHU $UEHLW ZHUGHQ
YHUWLNDOH %|HQ EHWUDFKWHW GDV KHLW GHU %|HQJHVFKZLQ
GLJNHLWVYHNWRU LVW SDUDOOHO ]XU ]$FKVH GHV )OXJ]HXJV
,QVJHVDPWZHUGHQDOVRG\QDPLVFKH%|HQVLPXODWLR
QHQ XQG  TXDVLVWDWLVFKH 3UDWW5HFKQXQJHQ GXUFKJH
IKUW(LQHNXU]HhEHUVLFKWEHUGHQ3DUDPHWHUUDXPZLUG
LQ7$%GDUJHVWHOOW
'LHXQWHUVXFKWHQ)OXJ]XVWlQGHVLQG LQ %,/' YHUDQ
VFKDXOLFKW'LH$EKlQJLJNHLWGHU%|HQDPSOLWXGHYRQGHP





































'LH (UPLWWOXQJ GHU TXDVLVWDWLVFKHQ /DVWHQ ZLUG PLW GHU
7ULPPDQDO\VH YRQ 06&1DVWUDQ 62/ GXUFKJHIKUW
'LHVHEDVLHUWHEHQIDOOVDXIGHU'/0 MHGRFKZHUGHQKLHU
EHLDXVVFKOLHOLFKVWDWLRQlUH7HUPH±UHGX]LHUWH)UHTXHQ]
JOHLFK1XOO ± LQ %HWUDFKW JH]RJHQ >@2KQH(LQZLUNXQJ
lXHUHU.UlIWHOLHJWGHU7ULPPDQDO\VHIROJHQGH*OHLFKXQJ
]XJUXQGH
 ൫ൣ.ഥ൧Tൣ$ഥ൧൯ሼ]തሽൣ0ഥ൧൛]തሷ ൟ ሼሽ
PLW GHU JHQHUDOLVLHUWHQ .RRUGLQDWH GHU )OXJ]HXJDXVOHQ
NXQJ ሼ]തሽ GHU 6WHLILJNHLWVPDWUL[ GHU 6WUXNWXU ൣ.ഥ൧ GHP
6WDXGUXFN T GHU 6WHLILJNHLWVPDWUL[ GHU $HURG\QDPLN ൣ$ഥ൧










,P HUVWHQ 6FKULWW GHU TXDVLVWDWLVFKHQ 0HWKRGH ZLUG IU
MHGH0DVVHQNRQILJXUDWLRQ]XQlFKVWHLQHJ7ULPPDQDO\VH
LQMHGHP)OXJ]XVWDQGQDFK%,/'GXUFKJHIKUW$XVGHQ
7ULPPHUJHEQLVVHQ ZLUG MHZHLOV GLH $XVOHQNXQJ GHV +|
KHQOHLWZHUNVȘ+73H[WUDKLHUW













































UDPHWHU 'LH GDUDXV UHVXOWLHUHQGHQ /DVWHQ ZHUGHQ LQ
GLHVHU $UEHLW DOV TXDVLVWDWLVFKH /DVWHQ EH]HLFKQHW 'DV
EHVFKULHEHQH9RUJHKHQLVWLQ%,/'JUDILVFKGDUJHVWHOOW
 (UPLWWOXQJGHUG\QDPLVFKHQ%|HQODVWHQ





*HVDPWODVWHQ DP )OXJ]HXJ ]X HUKDOWHQ ZHUGHQ 7ULPP
UHFKQXQJHQ IU GHQ VWDWLRQlUHQ J)OXJ]XVWDQG PLW
62/GXUFKJHIKUWGHUHQ(UJHEQLVVHDQVFKOLHHQGPLW
GHQ H[WUDKLHUWHQ /DVWHQ DXV 62/ VXSHUSRQLHUW ZHU






)U GLH 6LPXODWLRQ PLW 62/ ZHUGHQ .RQWUROOSXQNWH
0RQLWRULQJ3RLQWV IU6FKQLWWODVWHQGHILQLHUW'LH6FKQLWW
ODVWHQNRQWUROOSXQNWH GLHQHQ GD]X GLH =HLWSXQNWHPLW GHQ
PD[LPDOHQ E]ZPLQLPDOHQ /DVWHQZlKUHQG HLQHV %|HQ
GXUFKIOXJV ]X HUPLWWHOQ ,Q GLHVHU 8QWHUVXFKXQJ ZHUGHQ
LQVJHVDPW.RQWUROOSXQNWHDP)OXJ]HXJPRGHOOSODW]LHUW
ZLHLQ%,/'GDUJHVWHOOW=XMHGHP=HLWVFKULWWLQGHPDQ
HLQHP GHU .RQWUROOSXQNWH HLQ JOREDOHV 0D[LPXP RGHU
0LQLPXPGHU4XHUNUDIW)]GHV%LHJHPRPHQWV0[RGHU
GHU 7RUVLRQ 0\ LP ORNDOHQ .RRUGLQDWHQV\VWHP DXIWULWW
ZHUGHQDOOH.QRWHQODVWHQH[WUDKLHUW
'LHVH([WUDKLHUXQJZLUG LQ%,/'DQKDQGGHV.RQWUROO
SXQNWHV DP )OJHO5XPSIhEHUJDQJ YHUDQVFKDXOLFKW (V
ZHUGHQGUHL=HLWVFKULHEHGHV%LHJHPRPHQWVDXIJHWUDJHQ
URW VWHKW IU HLQH NXU]H%|H P JUQ IU HLQHPLWWOHUH
 P XQG EODX IU HLQH ODQJH %|H  P )U MHGH
GLHVHU GUHL .XUYHQ ZHUGHQ GLH =HLWSXQNWH EHVWLPPW ]X
GHQHQ HLQ 0D[LPXP RGHU HLQ 0LQLPXP GHV %LHJHPR
PHQWV 0[ DXIWULWW ,Q GLHVHP )DOO UHVXOWLHUHQ DOVR VHFKV
=HLWSXQNWH IU GLH GLH /DVWHQ H[WUDKLHUW ZHUGHQ $QDORJ
ZLUG GLHVHV 9HUIDKUHQ DQ DOOHQ  .RQWUROOSXQNWHQ EHL
MHGHP %|HQGXUFKIOXJ DQJHZHQGHW XQG ]ZDU DXI GDV
%LHJHPRPHQW0[GLH4XHUNUDIW)]XQGGLH7RUVLRQ0\
)UGLH(UPLWWOXQJGHU=HLWSXQNWH ]XGHQHQ/DVWH[WUHPD
DXIWUHWHQ ZHUGHQ GLH 6FKQLWWODVWHQ LQ GHQ /5$
.RRUGLQDWHQV\VWHPHQ EHWUDFKWHW $OOHUGLQJV ZHUGHQ .QR
WHQODVWHQDOOHUVHFKV)UHLKHLWVJUDGHDXFKLPPHULPJORED













EHL GHQ =XODVVXQJVYRUVFKULIWHQ &6 XQG &6 XQWHU
VFKLHGOLFK VLQG 'LH 9RUJDEH IU GLH 3UDWW0HWKRGH LVW LQ
&6FGHILQLHUWZlKUHQGGLH%|HQJHVFKZLQGLJNHL
WHQGHUG\QDPLVFKHQ6LPXODWLRQLQ&6DYRUJHJH
































WHQ DXV &6 LP ORNDOHQ .RRUGLQDWHQV\VWHP
0DVVHQIDOO 0720PLW YRUGHUHU 6FKZHUSXQNW
ODJH
8P VLFK HLQHQZHLWHUHQhEHUEOLFN EHU GLH8QWHUVFKLHGH
]ZLVFKHQ GHQ EHLGHQ 0HWKRGHQ ]X YHUVFKDIIHQ ZHUGHQ
G\QDPLVFKH6LPXODWLRQHQPLW%|HQJHVFKZLQGLJNHLWHQDXV
&6 ± RKQH MHJOLFKH $EPLQGHUXQJVIDNWRUHQ ± GXUFKJH
IKUW 'LH UHVXOWLHUHQGHQ 6FKQLWWODVWHQ DP )OJHO ZHUGHQ
DQVFKOLHHQGPLWGHQHQDXVGHU3UDWW0HWKRGHYHUJOLFKHQ
)U GHQ 9HUJOHLFK ZLUG GLH 0DVVHQNRQILJXUDWLRQ 0720
PLW YRUGHUHU6FKZHUSXQNWODJHKHUDQJH]RJHQ GDEHL GLH
VHUGLHJU|WHQSRVLWLYHQ/DVWHQHUZDUWHWZHUGHQ+LHUEHL
ZHUGHQ%|HQVLPXODWLRQHQLQDOOHQ)OXJ]XVWlQGHQVLPX
OLHUW XQG GHU %|HQJUDGLHQW ZLUG DXI GDV IDFKH GHU
PLWWOHUHQ)OJHOWLHIHJHVHW]W
'LH(UJHEQLVVHGHU6FKQLWWODVWKOONXUYHQVLQG LQ%,/'









0HWKRGH %HLP %LHJHPRPHQW 0[ VLQG GLH G\QDPLVFKHQ
/DVWHQUXQGJU|HUDOVGLH4XDVLVWDWLVFKHQ%HLGHU





RQPLW %|HQJHVFKZLQGLJNHLWHQ QDFK&6 XQWHU %HUFN
VLFKWLJXQJGHV$EPLQGHUXQJVIDNWRUV)*]XHUZDUWHQGDVV





GHU  /DVWIlOOH GHU TXDVLVWDWLVFKHQ 3UDWW0HWKRGH PLW
GHQ  /DVWIlOOHQ GHU G\QDPLVFKHQ %|HQVLPXODWLRQHQ
VRZRKO LQ'DOVDXFK LQ''LDJUDPPHQYHUJOLFKHQ ,Q
''LDJUDPPHQ ZHUGHQ DXVVFKOLHOLFK )OJHOODVWHQ EH
KDQGHOW,QGHQ''LDJUDPPHQZHUGHQMHZHLOVGLH4XHU
NUDIW)]GDV%LHJHPRPHQW0[XQGGLH7RUVLRQ0\EHUGLH
.RRUGLQDWH \ DXIJHWUDJHQ ,Q GHQ ''LDJUDPPHQ ZLUG
GDV 7RUVLRQVPRPHQW 0\ DQ DXVJHZlKOWHQ 6SDQQZHLWHQ
SRVLWLRQHQ EHU GLH ]XJHK|ULJH 4XHUNUDIW )] GDUJHVWHOOW
'LH /DVWHQ LQ GHQ 'LDJUDPPHQ VLQG DXI GLH MHZHLOLJHQ
ORNDOHQ/5$.RRUGLQDWHQV\VWHPHEH]RJHQ'LH(UJHEQLV





PRPHQWV0[ XQG GHU 7RUVLRQ0\ DXV GHU 3UDWW0HWKRGH
XQG GHQ %|HQVLPXODWLRQHQ ]X VHKHQ %HL DOOHQ GUHL
6FKQLWWODVWNRPSRQHQWHQ ]HLJW VLFK GDVV GLH +OONXUYHQ
GHU G\QDPLVFKHQ XQG GHU TXDVLVWDWLVFKHQ /DVWHQ IDVW
DXIHLQDQGHUOLHJHQ%HL)]ZLUGHUNHQQEDUGDVVGLHG\QD
PLVFKHQ /DVWHQ LP lXHUHQ %HUHLFK GHV )OJHOV JU|HU
VLQGZlKUHQGLP%HUHLFKGHU)OJHOZXU]HOGLHTXDVLVWDWL
VFKHQ /DVWHQ K|KHUH:HUWH HUJHEHQ %HL 0[ EHUWUHIIHQ
GLHSRVLWLYHQG\QDPLVFKHQ/DVWHQ LP%HUHLFK GHU)OJHO
ZXU]HO GLH TXDVLVWDWLVFKHQ /DVWHQ XP FD  %HL 0\
KLQJHJHQ LVW GLH UHODWLYH'LIIHUHQ] JU|HU EHL GHQ SRVLWL
YHQ/DVWHQEHWUlJWGLHVHPD[LPDOEHLGHQQHJDWLYHQ
/DVWHQPD[LPDO
=XU JHQDXHUHQ 8QWHUVXFKXQJ GHU UHVXOWLHUHQGHQ /DVWHQ
XQG GHU GLPHQVLRQLHUHQGHQ /DVWIlOOH ZLUG GDV %LHJHPR
PHQW0[EHWUDFKWHWGHQQGLHVKDWLQGHU'LPHQVLRQLHUXQJ
GHQJU|WHQ(LQIOXVV DXI GDV6WUXNWXUJHZLFKW EHVRQGHUV
LP%HUHLFKGHU)OJHOZXU]HO>@












OH SRVLWLYH 0[ EHL GHU PD[LPDOHQ 6WDUWPDVVH 0720
HUUHLFKW ZLUG 'DV PD[LPDOH QHJDWLYH 0[ WULWW LQ EHLGHQ
0HWKRGHQKLQJHJHQEHLGHU/HHUPDVVH2(0DXI
,P +LQEOLFN DXI GLH )OXJ]XVWlQGH JHKW KHUYRU GDVV GLH
([WUHPD YRQ0[ EHUZLHJHQG EHL GHU %HPHVVXQJVUHLVH
JHVFKZLQGLJNHLW Y& YRQ  PV 7$6 DXI  P +|KH
HUUHLFKWZHUGHQ ,Q %,/' HQWVSULFKW GLHVHU )OXJ]XVWDQG
GHP(FNSXQNW DQGHP0DሺY&ሻ 0D& JLOW ,Q GLHVHPHU
IlKUWGDV)OXJ]HXJ± LP9HUJOHLFK]XDQGHUHQ)OXJK|KHQ
EHLY&±GLH.RPELQDWLRQDXVGHPJU|WHQ6WDXGUXFNXQG
GHU K|FKVWHQ0DFK]DKO (UVWHUHU YHUXUVDFKW JU|HUH DH
URG\QDPLVFKH.UlIWH EHL JOHLFKEOHLEHQGHQ%HLZHUWHQ XQG
OHW]WHUH YHUJU|HUW GHQ $XIWULHEVDQVWLHJ DXIJUXQG GHU
.RPSUHVVLELOLWlWVHIIHNWH 'DVV GLH JU|WHQ /DVWHQ QLFKW
EHL GHU %DKQQHLJXQJVIOXJJHVFKZLQGLJNHLW Y' E]Z 0D'
HUUHLFKW ZHUGHQ OLHJW GDUDQ GDVV GLH %|HQDPSOLWXGH IU
GLHVH )OXJJHVFKZLQGLJNHLW KDOELHUW ZLUG VRZRKO QDFK
&6DOVDXFKQDFK&6
%HL GHQ%|HQVLPXODWLRQHQ OlVVWVLFK IHVWVWHOOHQ GDVVGLH
([WUHPDYRQ0[EHUZLHJHQGEHLHLQHP%|HQJUDGLHQWYRQ
 P DXIWUHWHQ 'LHVHU HQWVSULFKW HLQHU /lQJH GHU 
IDFKHQPLWWOHUHQ )OJHOWLHIH =XP9HUJOHLFK ,Q GHU 3UDWW
)RUPHO ZLUG DQJHQRPPHQ GDVV GHU %|HQJUDGLHQW GHU
IDFKHQPLWWOHUHQ)OJHOWLHIHHQWVSULFKW
=XGHP LVW LP$OOJHPHLQHQ]XEHREDFKWHQ GDVVGDVPD
[LPDOHSRVLWLYH0[LQGHQ%|HQVLPXODWLRQHQGXUFKSRVLWLYH
%|HQ %|HQYRQXQWHQ LQGX]LHUWZLUG XQGGDVPD[LPDOH
QHJDWLYH0[GXUFKGLHQHJDWLYHQ%|HQ%|HYRQREHQ,P
%HUHLFKGHU)OJHOVSLW]HWULWWMHGRFKEHLGHQ%|HQVLPXODWL
RQHQ HLQH $XVQDKPH DXI GDVPD[LPDOH SRVLWLYH0[ZLUG







%|H 'DV KHLW EHL %|HQVLPXODWLRQHQ NDQQ HV YRUNRP
PHQGDVVJU|WHSRVLWLYH/DVWHQEHLHLQHUQHJDWLYHQ%|H
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,Q7$%ZHUGHQGLH/DVWIlOOHEHLGHQHQGLH([WUHPDGHV
%LHJHPRPHQWV0[ EHUZLHJHQG DXIWUHWHQ ]XVDPPHQJH
IDVVW'DEHLZLUG]ZLVFKHQGHP%HUHLFKGHU)OJHOZXU]HO
LQQHQXQGGHU)OJHOVSLW]HDXHQXQWHUVFKLHGHQ,QGHU






NUDIW )] ZLUG HUVLFKWOLFK GDVV LP %HUHLFK GHV )OJHO
5XPSIhEHUJDQJV DQ [   PGLH G\QDPLVFKHQ /DVWHQ
NOHLQHUVLQGDOVGLHTXDVLVWDWLVFKHQ/DVWHQ$QGHU5XPSI
QDVH XQG DP 5XPSIHQGH LVW GLHV XPJHNHKUW %HLP %LH
JHPRPHQW 0\ KLQJHJHQ VLQG GLH G\QDPLVFKHQ /DVWHQ
EHVRQGHUV LP KLQWHUHQ %HUHLFK GHV 5XPSIHV JU|HU DOV
GLH TXDVLVWDWLVFKHQ /DVWHQ 'D GLH /DVWVSLW]HQ DXV GHU
G\QDPLVFKHQ 0HWKRGH EHUZLHJHQG EHL NXU]HQ %|HQ 
XQG  P DXIWUHWHQ OlVVW VLFK VFKOXVVIROJHUQ GDVV GLH
%HUFNVLFKWLJXQJ GHU YHUVFKLHGHQHQ %|HQJUDGLHQWHQ LQ










0HWKRGH VLQG VHFKV YRQ VLHEHQ %|HQJUDGLHQWHQ LQ GHQ
([WUHPDHQWKDOWHQ=XGHP]HLJWVLFKKLHUEHLGLH7HQGHQ]






PRPHQWV0[ XQG GHU 7RUVLRQ0\ DP+|KHQOHLWZHUN GDU
JHVWHOOW $XVGHQ*UDILNHQ LVW DE]XOHLWHQ GDVVGLHTXDVL
VWDWLVFKHQ /DVWHQ K|KHUH :HUWH LP %HUHLFK GHU :XU]HO
HUJHEHQ $XHUGHP ]HLJW VLFK LP lXHUHQ %HUHLFK GHV
+|KHQOHLWZHUNVGLH7HQGHQ]GDVVGLHG\QDPLVFKHQ/DV












UHQGHQ )OXJ]XVWlQGH ]HLJHQ VLFK ]ZLVFKHQ GHQ EHLGHQ
0HWKRGHQ8QWHUVFKLHGHEHLGHUTXDVLVWDWLVFKHQ0HWKRGH
ZHUGHQ GLH ([WUHPD GHU /DVWHQ EHL Y% DXI  P XQG
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PHUUHLFKWXQGEHLGHUG\QDPLVFKHQ0HWKRGHVLQG





WLVFKHQ $QDO\VH K|KHUH /DVWHQ UHVXOWLHUHQ 1DFK &6
D KLQJHJHQ LVW GLH %|HQJHVFKZLQGLJNHLW EHL Y%









GDUJHVWHOOW (V LVW HUNHQQEDU GDVV GLH +OONXUYHQ WURW]
YHUJOHLFKEDUHUPD[LPDOHU:HUWHIUGLH/DVWHQHLQHJU|H
UH)OlFKHXPVFKOLHHQDOVGLHGHUTXDVLVWDWLVFKHQ/DVWHQ







3UDWW0HWKRGH HLQHQ /DVWIDOO GDU )U HLQH 'LPHQVLRQLH




'DUEHU KLQDXV EHVWHKW GLH 0|JOLFKNHLW +OONXUYHQ PLW
DQGHUHQ .RPELQDWLRQHQ GHU 6FKQLWWODVWNRPSRQHQWHQ ]X
ELOGHQZLH LQ 7$% GDUJHVWHOOW >@ %HL GHU$//(*5$
.RQILJXUDWLRQ ZXUGH GLHV DQ GHQ  GHILQLHUWHQ .RQWUROO
SXQNWHQGXUFKJHIKUW DP5XPSI MHGRFKQXU0\EHU)]
GD NHLQH ODWHUDOHQ .UlIWH )\ HUZDUWHW ZHUGHQ 'DUDXV
HUJHEHQ VLFK  GLPHQVLRQLHUHQGH =HLWSXQNWH UHVXOWLH
UHQG DXV  %|HQVLPXODWLRQHQ ,Q GHU 3UDWW0HWKRGH

























(LQH %|HQODVWDQDO\VH GHU $//(*5$.RQILJXUDWLRQ PLW
HLQHPYRUZlUWVJHSIHLOWHQ)OJHOZXUGHGXUFKJHIKUWXQG
]ZDU PLW GHU TXDVLVWDWLVFKHQ 3UDWW0HWKRGH XQG GHU G\
QDPLVFKHQ 0HWKRGH %HWUDFKWHW ZXUGHQ GLH %DXJUXSSHQ
)OJHO5XPSIXQG+|KHQOHLWZHUN
,Q GHQ '+OONXUYHQ DP )OJHO VLQG GLH G\QDPLVFKHQ
/DVWHQIDVWGHFNXQJVJOHLFKLP9HUJOHLFK]XGHQTXDVLVWD
WLVFKHQ /DVWHQ'LH UHODWLYH'LIIHUHQ] GHV%LHJHPRPHQWV
DQGHU)OJHOZXU]HOEHWUlJWUXQGLPSRVLWLYHQ%HUHLFK
VLQG GLH G\QDPLVFKHQ /DVWHQ JU|HU XQG LP QHJDWLYHQ
%HUHLFK VLQG GLH TXDVLVWDWLVFKHQ /DVWHQ JU|HU $P
5XPSIKLQJHJHQ]HLJWVLFKGLH7HQGHQ]GDVVGLHG\QDPL
VFKHQ/DVWHQK|KHUH:HUWHDOVGLHTXDVLVWDWLVFKHQ/DVWHQ
HUJHEHQ $P +|KHQOHLWZHUN ZLUG HUVLFKWOLFK GDVV GLH
G\QDPLVFKHQ /DVWHQ HKHU LP lXHUHQ %HUHLFK XQG GLH
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=XGHP LVW LQ GHQ '+OONXUYHQ DP)OJHO ]X HUNHQQHQ




GHU HLQH HUVWH (UPLWWOXQJ GHV 6WUXNWXUJHZLFKWV XQG GHU
JOREDOHQ 6WHLILJNHLWVHLJHQVFKDIWHQ LP 0LWWHOSXQNW VWHKW
NDQQ EHL%|HQ GLH3UDWW0HWKRGHKHUDQJH]RJHQZHUGHQ
)U HLQH GHWDLOOLHUWH 'LPHQVLRQLHUXQJ HLJQHW VLFK MHGRFK
GLHG\QDPLVFKH0HWKRGHHKHUZHLOGDGXUFKXDGHU(LQ
IOXVV YHUVFKLHGHQHU %|HQJUDGLHQWHQ DXI GLH /DVWHQ EH
UFNVLFKWLJW ZHUGHQ NDQQ 'DPLW N|QQHQ EHLVSLHOVZHLVH
GLPHQVLRQLHUHQGH/DVWHQDP5XPSIGLHEHUZLHJHQGEHL
NXU]HQ%|HQDXIWUHWHQXQGJU|HUDOVGLHTXDVLVWDWLVFKHQ
/DVWHQ VLQG HUPLWWHOW ZHUGHQ =XJOHLFK ZLUG EHL JURHQ
)OXJ]HXJHQ GDV .ULWHULXP IU GLH =XODVVXQJ GXUFK GLH
G\QDPLVFKH%|HQVLPXODWLRQHUIOOW,QVJHVDPWLVWLQGLYLGX
HOO DE]XZlJHQ RE HLQH ]HLWLQWHQVLYHUH %|HQODVWDQDO\VH
PLWGHUG\QDPLVFKHQ0HWKRGHDQJHEUDFKWLVWRGHUIUGLH
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